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A Finer Point of View 


Greetings of the 
holiday season 2006 


At this time of the year we have 
excitement, joy and good 
charitable feelings toward others 
in our home and offices in 
anticipation of the Holidays and 
the New Year, We are often asked, 
how much of these extends into 
our business life for even a 
moment or into the New Year. 
‘The Industrial Diamond 
Association of America was 
founded by individuals who 
maintained their good feelings 
and camaraderie toward each 
other throughout the whole year. 
Over the years, as the Association 
grew, larger firms joined, but the 
feeling of togetherness was never 
lost, even in the face of corporate 
competition, The Association 
evolved, the Industry evolved and 
the knowledge about our 
products evolved. The 
Association and its members 
stood up to the many challenges 
of environmentally clean as well 
as safe and healthy products 
(sludge disposal, cobalt reduction 
and elimination of shattering 
from high speed wheels as a few 
examples). The transition to the 
use of diamond and cBN 
superabrasives resulted in lower 
energy consumption, higher 
yields and higher precision parts 


Can you imagine. 


a world without children? 


Finding cures. 
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Saving children, 


PRESIDENT 
Robert Linares 


which in turn reduces cost and 
fossil fuel consumption/ 
greenhouse gas emissions and 
so forth. 


You may not think about your 
job as extending your holiday 
feelings into your job and your 
industry. I think it is evident that 
you all do it. For more 
information or help on improved 
products, education or regulatory 
processes contact the IDA. 

We will help your next year be 


joyous too. 
у S 


Robert Linares, President 
Industrial Diamond Association of America 


Sincerely, 


Call now to help. 
1-800-877-5833 
www.stjude.org 
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IN MEMORIAM — Robert E. Reid 
xl E. Reid, former President ot Engis Corporation, pas 
October 22nd in Chicago after a shor illness. Bob was born in 
Chicago in 1919; his family moved to Texas while he was stil a 
young bay and he went on to attend the University of Texas in 
Austin as well as serving in the US Army. During his time in the 
Army he graduated from the Air Corps School of Aviation Medicine 
as a flight surgeon's assistant, He also went on to complete Officer 
Candidate Schoo! Medical Admin Corps in 1944, Bob joined Engis 
Corporation in March of 1954 and was named President of Engis in 1971. He had the vision to lead 
the company into the international market establishing Engis companies in Japan, Korea, Hong. 
Kong, Singapore, UK and Canada. Bob was always proud of the fact that he served the diamond 
industry as President of the IDA (1976) and that he was recognized for his service to the industry 
with ап Honorary Lifetime Membership in the IDA in 2003. Bob will be dearly missed and 
remembered fondly by all of us who knew him as a determined and skilled coworker who always had 
the best interest of Engis foremost in his mind, He was a dear friend to many and we will miss the 
support and encouragement that he зо freely 
IN MEMORIAM — J. Peter Lunzer 
The diamond industry was informed of the sudden passing of J. 

Peter Luzer on Sunday, November 26, 2006. Peter was the President 
of Lunzer Inc., and was а well-respected member of the Industrial Diamond 
Associaton of America for many years and he was honored with an Honorary Lifetime 
Membership in the IDA. Peter always was willing to share his views and offer suggestions for the 
betterment of the industry. He will be missed by all of his friends and colleagues. 
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serve our membership. We want and need 
WONE to attend this meeting. Together we 

within the industrial diamond indus 
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your participation is important 


FORT LAUDERDALE, FLORIDA - WORLDWIDE 
«  SUPERABRASIVES LLC, 
„A leading provider of high quality 
C superabrasive grinding products is = 


umet trit mir grinding requirements 
wit the best possible superabrasive product lor their 
respective application. The пен 
comprehensive product descriptions and detailed prodi 
al will assist end users when deciding whic 
hair superabrasive tools. Worldwi 


пен website can 


undat 


RICH LADD JOINS NATIONAL RESEARCH CO. 


Company recently announced Richard Ladd has 
ir company. Rich has spent over 30 years in the 

rasives industry with a background in the application of 
synthetic diamond and соп as well as an extensive background In the 
design, market development and sales of various PCD, РСН and synthetic crystal diamond markets. Rich 
will be serving the Midwest Market. 


KMT ACQUIRES TWO AMERICAN COMPANIES 
KMT has acquired Robotic Production Technology (RPT), North America's leading robotic trimming 
solutions provider, as well as H20 Jet Inc, Ш-Н d distributor ot pumps, spare parts 


and components for waterjet equipment including diamond nozzles The total purchase price 
companies is USD 36 milion with an additional eam- 


maximum USD 2 million. As a result of the acquisitions, KMT 
becomes the der in. каві апа trimming 
applications, including waterjet pumps for automotive applicat 
and spare parts marke. For additional information: КМ 


awwkmtgroup.com , Robotic Production Technology (RPT) Inc 
www.rptnet and Н20 Jet Inc.: www h2ojatcarpcom. 
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An International Technical Conference on Diamond, | THE CONTEMPORARY RESORT 
Cubic Boron Nitride and their applications. ORLANDO, FLORIDA USA 


wwwintertechconference.com | May 19-21, 2008 


Plans are already underway for INTERTECH 2008, the 
Biennial Global Technical Conference on Diamond, Cubic 
Boron Nitride and their applications. This will be the 
fourth INTERTECH conference in the series, continuing in 
he tradition of the previous conferences. Due to the 
INTERTECH's popularity and requests from attendees for 
more frequent conferences, INTERTECH has now become 
a biennial event! We already have some outstanding 
events planned to make this not only a rewarding 
technical experience, but also an enjoyable trip you will 
remember for quite a while! Its less than two years away, 
so clear your calendars for the May 19-21, 2008. If you are 
an IDA Member, you'll want to make plans to come early 
and participate in the IDA Annual Meeting May 17-18, 
" 2008! Disney's Contemporary Resort rises majestically 
F above the nearby Magic Kingdom Park. From the dramatic art in the 
main tower with sleek monorails cruising overhead to the casual style 
and convenience of Garden Rooms looking out over the beach, this is 
an experience not to be missed. After a day filled with conference 
participation, attendees can relax and enjoy the spectacular views of 
Bay Lake, the Magic Kingdom Park and Seven Seas Lagoon. For dining 
excitement that's ahead of its time, experience the award-winning 
California Grill, located on the 15th floor. Always available is the best 
in market-inspired cooking where entrees change seasonally and 
guests enjoy an on-stage kitchen. This distinctive restaurant also 
offers a superb selection of fine wines and spirits. You have to 
experience the water sport activities from watercraft rentals to water- 
skiing, parasailing or fishing excursions. Maybe your tastes are the 
Olympiad Health Club and spa Pools or the Racquet Club with 6 clay 
tennis courts. Of course, for those bringing family, the resort has a 
playground, beach volleyball along with childcare for ages 4-12. 


An International Technical Conference on Diamond, THE CONTEMPORARY RESORT 
Cubic Boron Nitride and their applications. ORLANDO, FLORIDA USA 


www.intertechconference.com May 19-21, 2008 


INTERTECH 2008! Ws coming! The 


INDUSTRIES poor biennial NTERTECH. promises to be the most 

= Manufacturing Black Grinding, comprehensive commercial and technical 

Rebuilding Polishing, Application conference ever held for industrial diamond, 

р Saen he tam put, A 

= Superalloys Мылы from industry wil be thee presenting papers 

AUTOMOTIVE IE on subjects that wil туне performance, 

Аи даве Son Т: wil be an national "meeting d 

~ Parts Manufacturing MININGIDRILLING/ __ the minds” on new technology and applications 

= NATURAL RESOURCE for grinding, machining, turning, sawing, wire 

E ers EXPLORATION V. polishing and literally every ot 

EE OPTICS aspect of manufacturing or services. This spectacular event el 21, 2008 in the 
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* High Tech Nee ooa Association (АМА). You сап be part of this exciting event! We are now soliciting commercial and 
Ceramics technical papers of approximately 30 minutes length that address the development of these super hard 
= Glass WOODWORKING materials as well as the dynamics and application of superabrasive systems in the following industries 

OTHER + Hard Woods and areas, with a focus an new technology, cutting tol, grinding Wheels, machines, wire drawing, 
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EeryEawpmert—s Magnetorheological You can also send a one or two paragraph abstract of your paper topic with a 

а z Finishing лр an A 

* Disc Texturin 'erry M. Kane, Chairman. 

Wafer Mig. ETATE EA INTERTECH 2008 - PO. Box 29460 Columbus, Ohio 43229 
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Let's Hear > 
It For Тһе ^ 
Good That 473477 
Diamonds ^^ 
Bring To This 
World! 


By. TERRY M. KANE 
Execuive Director 
Inaustînl Diamond Association of America < 


Diamonds should always be а part of the 
glamour and elegance in our world. Wha 


diamond knives for eye surgery 
provides many useful services to 
our homes, but manufacture 


je take for granted the oil and gas used to fuel our cars and heat 
liamond (PCD) tipped drill bits provide the means to go deeper and 


for the future suddenly 
as a perfect gemstone, either 
look at the industrial or working side of 
ide medical miracles, electronic innovations and 


resources, The list goes on and on, from manufacturing wire and automotive 


components to the ge 
In fact, the 
repres 
diamot 


WHAT IS THE TRUE DIAMOND STORY 
Having spent a great deal of time working in the diamond 
industry | know the recent reports on the negative aspect of 
diamonds have been unfair to say the least, disparaging and 
malicious would be more accurate, Understandably, the true 
story does not lend itself to the sensationalism intended ог 
invoke the desired distaste or emotional reaction. The public 
almost never sees the positive side of the diamond industry in 
these reports. No one denies that for years diamonds funded 
many terrorist activities in some African countries and these 
diamonds became synonymous with Blood and Conflict. The 
truth Б, since May of 2000, at the World Diamond Congress in 
Antwerp, the international diamond industry created the World 
Diamond Council and announced the industry's zero tolerance 
policy towards conflit diamonds, The diamond industry has 
worked to come up with ways to stop the trade in conflict 
diamonds and to ensure consumers that the diamonds they. 
purchase have not contributed to violent conflict and human 
rights abuses in their countries of origin. These efforts are not 
limited only to gem diamonds but include natural industrial 
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of glass lenses and vital aerospace parts, diamond is a critical material for industry. 
diamonds are man-made in high-temperature/ high-pressure (HPHT) presses that 
the industry. In a similar manner, tens of thousan 


" 
Ws both HPHT and Chemical Vapor Deposition (CVD) Diamond processes for industrial 
Vell as consumer gemstone products, 


of carats of single crystal 


diamond as well: The result of their efforts has been the. 
Kimberley Process, which is a joint government, international. 
diamond industry and СМІ society initiative to stem the flow of 
conflict diamonds, which are the rough diamonds that are used 
by rebel movements to finance wars against legitimate 
governments, The Kimberley Process Certification Scheme is an 


Diamond-Coated Prosthesis 


The full line 
industrial diamond supplier... 
ready to serve your every need. 


DIAMOND TRADING COMPANY 
INDUSTRIAL SIGHT HOLDER 


Lieber & Solow, Co. 


Phone: 888-335-7600 
1140 Avenue of the Americas. 

New York, NY 10036 212-354-4060 
U.S.A. Fax: 212-354-4622 


www.lieberandsolow.com info@lieberandsolow.com 


Diamond-Coated Scapels 


innovative, voluntary system that imposes extensive 
requirements on Participants to certify that shipments of rough 
diamonds are free of conflict diamonds. Participant countries or 
diamond traders that do not comply with the Kimberley 
Process are breaking the law. For example, The Kimberley 
Process suspended the Republic of 

Congo Brazzaville) in 2004 for 
failing to demonstrate adequate 
‘compliance with Kimberley 
Process directives. It has since. 
claimed that all intemal controls 
have been attended to and has 
applied to rejoin the Process. The 
Chair and various Working 
Groups of the Kimberley Process 
are currently reviewing its 
application, As of November. 
2006, 71 countries including the 
European Community that account for approximately 99.8% of 
the global production of rough diamonds were members of this 
system which ensures that conflict damong 
enter the diamond supply and be used to 
any concerns arise regarding a country's 


Polycrystallin 
Diamond Tipped Drill Bit 


imberley Process, they are investigates an 
dp hog ihe А M 


have helped ensure 
diamonds 


adopted by the 

General Council, the апепі decision-making 

body The original wai proved in early 2003 and 
expires at the end of thisyear То comply with KP requirements, 
meant to track rough diamonds and keep ilicit stones out of 
the legitimate diamond trade, WTO members need recourse. 
for measures that under normal circumstances Violate WTO 
obligations. Specifically, they must be able to discriminate 
between diamonds based on country of origin and have the 
ability to ban diamond exports and imports 

10 


FINERPOINTS Polycrystalline Diamond and cBN. 


MORE THAN 99% OF DIAMONDS TRADED 
INTERNATIONALLY ARE FROM CONFLICT 
FREE SOURCES 


Decreasing the trade in conflict diamonds in a diamond 
producing country minimizes the ability of rebels to fund 
Violence. By allowing only legitimately sourced diamonds to be 
traded. revenues from these diamonds can then be used to 
benefit the people of that country. Today, more than 99% of 
diamonds traded internationally are from conflict free sources, 
Revenues from these legitimately sourced diamonds contribute 
significantly to the economies, healthcare systems, education and 
other infrastructure developments in some of the countries 
where they are found, 


GLOBAL HEALTH, EDUCATION AND QUALITY 
OF LIFE SUPPORTED BY THE DIAMOND 
REVENUES 


Granted, smuggling diamond for arms, murder and mayhem 
makes for great articles, news stories and of course, blockbuster 
‘movies... but the other side of the story is 
about responsibility regulation and positive 
actions to limit the source and trade of 
these diamonds The truth is, diamonds 
have led to prosperity in many diamond. 
producing countries and helped boost th 
economy in many African countries 
Revenues from diamonds provide essentials 
such as schoolbooks and electricity and 
have enabled governments and health 
‘organizations to greatly improve existing 
public health services and provide new 
health services to those who have never 
had them before, Diamond revenues have funded more 
hospitals and more medical centers ensuring healthcare is 
extended to milions of people, Diamond-funded health projects 
extend beyond just building hospitals Debswana, a mining 
company in Botswana, recently became the first mining 
Company in the world to extend free treatment to HIV positive 
loyees and families. Diamond revenues enable every child in 
Botswana to receive free education up to the age of 13, Many 
in countries do not have sufficient tax revenues to pay for 
education, unlike countriesin many other parts of the 
id. Most African governments therefore need to charge 
Students and their families for education, Botswana, with the 
help of diamond revenues, is one of the exceptions. When 
diaıffênds were discovered in Botswana in 1966, there were 
secondary schools, today, due to revenues from. 
; there are more than 300, Where children 40 years 
по access to schooling or received lessons in the open 
now have classrooms, sports equipment and books 
е schooling starts for children as young as six years old and 
Continues throughout primary education, Even after the age of 
13, secondary education is 95% funded by the government, 
enabling children to stay in school longer The goal is to improve 
personal development and literacy rates that will pave the way 
for future generations. їп addition, an estimated 10 milion 


99% of Diamonds are from Conflict Free Sources 


le globally are directly or indire 
diamond industry, From the countries wh 
to the countries where they 

аге supporting millions of people globally 
of Namibia, the diamond mining гу 
employer after the govemrnent th 8 
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India approximately one millóg people ar 
diamond industryrand almost 20% oft 
the Canadian Northwest Territories f 
operation gdlid construction, 


CONFLICT COUNTRIES NOW 
002,8 


е polished 


Counci|Bsnp& Both direct and direct 
imports of ough diamonds fron 
Leone {@ member states Sierra Leone is 
now at peace anthexpor led 
approximately $142 millioredollirs in 
onds last yeag hen the war ended, 
Sierra Leone became a democratic 
untry Since then, the diamond industry 
has provided technical assistance and 
training to Sierra Leone's Ministry of 
Mines in setting up the Govemment 
Diamond Office. In 2003 Sierra Leone 
joined the Kimberley Process, the 
international agreement developed to 
revent conflict diamonds from entering 
gitimate diamond supply chain, 
viding an assurance that diamonds are 
from conflict free sources. That same 
year the United Nations Security Council 
lifted the regulation regarding the export 
of diamonds from Sierra Leone. Sierra 
Leone is naw using revenues from 
diamond exports to rebuild its 
infrastructure, health services and 
education systems. According to Alhaji 
Deen, Sierra Leone Minister of Mineral 
Resources, "Countries such as Sierra 
Leone and Angola.need from 
diamonds if they are ever to recover. 
from conflict and achieve peace. These 
legitimate diamonds will now help to 
bring prosperity to the people of Sierra 
Leone", As additional organizatic 
in diamond mining in Sierra L 
will continue to help this pı 
tom country make significant strides 
towards social and economic prosperity 


MAJOR AFRICAN LEADERS 
SUPPORT DIAMOND 
INDUSTRY 

Over the last few years African leader 
sed the importance of 

Vs to countries in tha 


economy" Five years later the 
democratically elected President Th: 
Mbeki of South Africa was quoted, " 
know that diamonds are a valued source 
of employment, foreign exchange, tax 
revenue, new investments and play a 
positive role in enhancing the overall 
economic well being of countries and 
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Mines Provide Jobs & Revenue for African Countries 


All Diamond Tools 
Are The Same... 


Factis that diamond and CBN grinding wheels, dresses, and cutting tools 
аге as different as the companies that supply them. That's why you'll find 
the CITCO name on the wheels and tools that handle the critical jobs in 
automotive, aerospace, and general manufacturing. Hardened steel, ceramics, 
laminates, superalloys, composites, reinforced resins, abrasive materials, 
you name it and CITCO wheels and tools will tame it. 

CITCO has more than 60 years of experience delivering diamond and CBN 
solutions for industry s toughest problems, Give us a call, and we'll show you 


the CITCO difference, 
CITCO Ф, 


Operation Of Landis Gardner 
357 Washington St. 

Chardon, OH 44024 
wowvelandisgandinercom 


1-800-242-7366 


For СПСО For CITCO Wheels 
Cutting Tools. А Dressing Products 
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2nd International 
Industrial Diamond Conference 
19-20th April 2007 Rome Italy 


Following the success of the 1st International 
Industrial Diamond conference in Barcelona, 
Diamond at Work would once again like to 
invite leading academic and industrial experts 
from around the world to share their. 
knowledge of the exciting opportunities for 
industrial diamond and related materials. 


This two day conference will cover the broad 
spectrum of diamond applications, featuring 
the latest research developments and 
Highlighting trends in industry. International 
participation will make this a truly wide 
ranging event with parallel technical 

A ^ Sessions catering for all interests: 


— We hope to see you irtalyl 
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Diamond 
At Work" 
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THE TRUE DIAMOND STORY 


Let's hear it for the good that 
diamonds bring to this world! 


Special thanks to Members of the Industrial Diamond Association of 
America, the World Diamond Council and Ce 

President & CEO Jewele 

researching this editorial. For additional facts on the diamond 
industry efforts see www.diamondfacts.org. For more information on 
industrial diamonds visit www.superabrasives.org. 
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DIAMOND 


IBON is Poycyrstalline Cubic Boron Nitride 
(PCBN) with fine grained and randomly oriented 
texture developed бу ILJIN Diamond's latest 
technology. The new IBON products are 
specially designed for machining ferrous 
materials — cast irons, hardened steels, 
powdered metals and heat-resistant 
‘superalloys. Available grades: SB100, SB95, 
SB90, SB80, SB70, SB60, and SB50. 

Disc Size 57MM Diameter 


IPOL stands for ILJIN Polycrystalline 
Diamond (PCD). IPOL-PCD is characterized by 
superior hardness, excellent wear resistance, 
highest thermal conductivity and uniform wear 
in all directions. It's designed for machining 
non-ferrous metals, alloys, tungsten 
carbides, plastics, wood, ceramics and wear 
parts. Available grades: CC, CM, CF, CMW, 
CXL, CXL Il, CUF and CXUF-sub micron. 
Disc Sizes 60MM & 75MM Diameter 


CVD is Chemical Vapor Deposition Diamond 


“IT'S PURE DIAMOND” 

© Harder, more wear-resistant 

* High thermal conductivity 

© Better chemical and thermal stability 

* Lower coefficient of friction 

Available in various shapes and sizes for many 
applications. 


FACTORY 


DIAMOND 


614-2 Oryu-ri, Daeso-myun, Eumsung-gun, Chungcheungbuk-do, Korea 
http://www.iljindiamond.com 


AUTHORIZED DISTRIBUTOR 
AMERICAN SUPERABRASIVES CORP. 


59 AVENUE AT THE COMMONS, 2nd FLOOR, SHREWSBURY, NJ 07702 * TEL. 732-389-8066 * FAX 732-389-8069 


www.diamonds-abrasive.com * Email — njabrasive@aol.com 
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NEW TECHNOLOGY FOR PRECISE MANUFACTURING NEW UNIVEL G-FORCE PATENTED 

A WIDE VARIETY OF DIAMOND CUTTING TOOLS SUPERABRASIVE WHEELS DECREASE 

Carnegie, PA —Voliner ol Amer С ROUND TOOL FLUTE GRINDING COST 

Tas niüduced a n = 30 PERCENT OR MORE 

machines designed sp y the manufactur 

‘of diamond tipped metal cutting tools. The. 

QWD 760H incorporates the unique and patented 
achnology that has proven lo be the 
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sistent grinding p 
їй stress aller grinding, due to а grain 
volumes of PCD. Completely selfressing wear-resistant bond. Saint-Gobain Abrasives Unive! GForce 
нега. an e st Lt diamond wheels lor round lool flute grinding have been field-proven to reduce 
foure оа по roughing, plo 30 percent or more over ће сите high 
finishing and fine finishing. Settings can be stored and recalled easi la sSaint-Gobain's wel m 
сиву control the amount of erosion required 
any stage. This results in consistent surface finishes 

ss than 02 microns Ra. For additional 

information, contact Vollmer of America 

Corporation at 412.278.0655 or visit us at 

www.volimer-us.com 945 Greenbriar Parkway 
LACH DIAMOND INC. Ph 
Announces the winner of the ARTEC - Award 2006 
isthe multiple cut diamond end mill or th 
machining ol sensitive components made rom fi 
composite materials for ће aerospace and plasti 
mauling Industry. The so-called mu 
end mill consists ofa 
multiplicity of Aj 
polycrystalline synthetic 


diamonds (PCD) which 
rotate softly and 
somewhat like 


and for that reason are 
chipping without 
ing noise and 
components of carbon fibers and glass fibers. For 
further information see: www.lach- 
diamond.com. 


HARD WATER STABILITY SIGNIFICANTLY 
UPGRADED 


Perrysburg, OH, 
November, 2006 
Coolant innovator, 
Master Chemical 


Action SuperAbrasive Products now offers wheels up to 
" diameter for Double Disc Grinding, Center-less Grinding, 
OD Grinding and ID Grinding, along with the standard 
grinding wheels manufactured for cutting tool applications. 
Action SuperAbrasive Products also offers a vitrified 
and polyimide product line. 


on the paris, ch 
and machine sua 


Superior service and quality, with most products delivered 
Farer water and the in one week, contact Action SuperAbrasive Products 
thickness of the residue we d. The today to discuss your grinding needs. 
formulated coolant is now hard waler 3 

60 grains of hardness and will 
undesirable residues on the parts, chips, and. 
machine surfaces. Master Chemical Corporation has 
developed and marketed a full ine o specially 
ing and grinding fluids, cutting oils, 


to work in 


Acrion SuPERABRASIVE 


e and are the most 
stable products available anywhere today. 
For further information please visit Master 
Chemicals website at wivw.masterchemical.com 
or call us at 419-874-7902 
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Friction Stir Welding Using 

Polycrystalline Cubic Boron Nitride 

And Polycrystalline Diamond For 
High Melting 
Temperature 
Materials 


ting temperature al 
such es polyetystalline cul 
JBN) and pelycrystalline diamond (PCD) he 
SWintahigh melting temperaiue- 
йез and inless steels, 
e materiale sı xal matrix 


ch isiplunosdiinte the 
ich Is 


consists of а concave s 
frictional beating and 
joining process in whi 
wading, Welding parameter 
ed of the.tool, th: ing ure applied by 
speed ûf the tool with respect to thé bak 
material, These paramelets аге governed bythe tool Geometry 
and pin diameter), m properties of material 
to bejoined (Ге, flow stress), and тапа thickness: Fic: 
heating produced by, i pin rotation in eo 
base material procu: al plasticized regi 
As the fool travers 


Recrystallization has occurred in order to 
relieve the hi lastic strain 


HAZ regions. The TMAZ is distinguished 
by an elongated plastically deform 
grain structure, Grains in this region have 
been deformed at an elevated 

rature by the formatigrof the SZ. 
HAZ is the r 


cycle from the welding process. There® 
also an advancinio ànd retreating side of 
the weld associated with FSW, Tha side: 
of the weld n wnieh the looi rétation enc 
the travel direction іпиле same 
dirdetion js considered fh& adyáncing 
sides The side of the weld inwwhich the) 
‘cdl 'otation is opposite of the travel 
direction is considered the reeating 
side; Distinct microstructural features äre 
présant in these areas depending upon 
the materiel being joined, FSW tool 
gecmetties, and tie welding parameter 


PREVIOUS DNWELDABLE ALLOYS 
EXHIBIT EXCELLENT MECHANICAL 
PROPERTIES WITH FSW 


Many aluminum alloys previously 
considered as unweldable have 


Figure 2 - Transverse macrograph al Iriction stir 
welded 2205 duplex stainless steel showing distinct 
regions A) base metal, B) HAZ, С) THAZ, and 0) SZ. 


Recently, the РАА has approved FSW for 
nd 


n the Eclipse 500 corporate jet, 


aluminum alloys, copper, and other softer 
metals, However, there has been a great 
deal of interest in and research done in 
the area of higher melting temperature 
materials such as steels and stainless 
steels. Several different too! materials 
have been tried, such as sintered 
tungsten carbide, refractory alloys, 
ceramics, and heat-resistant superalloys, 
but with very limited success 
Successful joining of these higher melting 
temperature materials has required the 
development of tool materials with high 
hot hardness at temperatures in excess 
of 700°C and good abrasion resistance, 
Furthermore, the joining of materials. 
having extreme abrasive properties has 
also been difficult for the FSW process, 
Such as the case in joining metal matrix 
composites (MMC) having a low meting 
erature alloy matrix and an abrasive 
reinforcement dispersion due to rapid 
tool wear. These abrasive alloys have 
also required the development of 
vanced tool materials having high 
ibrasion resistance. 


POLYCRYSTALLINE DIAMOND IN FSW 


Polycrystaline Diamond (PCD) has long 
been recognized as a useful mater 

applications requiring superior abrasion 
resistance, such as in oil and gas drilling 


exhibited excellent mechanical properties the Boeing Company has implemented 
through FSW. The aerospace industry _ the process in full production on the 

has aggressively pursued the application Delta Il and Detta IV commercial launch 
of this technology to capitalize onthe vehicles. The majority of applications for 
technical benefits and cost savings. friction stir welding have been in 


applications or in the machining industry 
as a cutting tool material. Due fo iron’s 

affinity for carbon, it is not readily use 
for the machining of ferrous materials. 
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We make solutions happen! 
A diamond material may be your solution—we can make it pay off! Our decade of experience and 
patented processes for CVD films of pure diamond on silicon wafers or tungsten carbide may be 
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resistance and thermal conductivity. Other applications may require polycrystalline diamond for a 
wear part or cutting tool. You tell us the need and the performance parameters, our engineers will 
find you the ultimate diamond solution. Ask for it-we will deliver the solution. 


Calgary- Mountain View Decatur - 
10877) 773-9940 - www.sp3ine.com 
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Worldwide Superabrasives offers high quality diamond and cBN grinding 
products for all bond systems and applications, backed by exceptional 
individual customer service and proven technical support. 
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3355 SW 13th Avenue « Fort Lauderdale, FL 33315 - Telephone: 954-828-9650 - Fax: 954-828-9651 
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Figure 3 - PCD tool developed for friction stir 
welding of MMC materials 


Figure 4 
PCBN too! 
developed for 
friction stir 
welding of 
steel and 
stainless 
steel alloys 


Figure 5 Microstructure of diferent weld regions 
of SAF 2205 friction stir weld; a) transverse 
 macrograph, b) refined grain structure of SZ 

(100%), c) advancing side TMAZ region (50X), d) 

retreating side ТМА region (50X), and e) base 

metal grain structure (1000X) 
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PCDS metastable diamond phase 
version temperature of 
approximately 700°C. These limitations 
make PCD generally unsuitable for 
machining ferrous materials are the sam 
that gisqualiy ifor use n FS 
applications involving st 
leaks The ише properties of PED co 
however provi lution for join 
ММС materials where an aluminur 
s reinforced wit 
reinforcement. A 
profile of a shoulder and pin was 
Constructed from PCD and evaluated in 
MMC materials. One such material tested 
25% boron carbide particulate 
reinforcement. Excellent welds were 
р г Was not 
detectable. For thicker section material (> 
3 mm) a composite body shoulder 
pin was produced using a PCD shoul 
and PCD vein technology for the pin 
where helical veins of PCD эбеп, 
in tungsten carbide (Figure 3). For 124mm. 
thick MMC plate composed of 6081 
aluminum with a 25% boron carbide 
reinforcement, weld tensile properties of 
86% were attained using FSW, Th 
carbide dispersion ingie Welds 
maintained compared to the base me 


POLYCRYSTALLINE CUBIC BORON 
NITRIDE, IN FSW, 
Polycrystalline euble boron nitridélig an 
ultrahard material widely used In the. 
machining Industry for the unin of 
abrasive and hard ferróus alloys. 
Developed toraddress diamond's 

in ferrouls materials, cubic 
boron nitride isich less soluble in icon, 
and is stable Up to temperatures of 
1200°С. The fliction Str welding ОЁ High 
melting temperature alloys (alloys having 
a higher melting temperature than. 
aluminum) typically requires, 
temperatures greater than 600°C foF 
ie material flow. For the 


vailable free. 
Опел! grade was first 

Ults in the аге; 
al 


Figure 6 = ШМ" output of SAF 2205 showing phase maps 


ога) base melal and b) SZ 


uire higher toughn: 
properties than are typically found in 
mmercial machining grades of PCBN. 
Recognizing 1 d for higher 
toughness tool materials, new grades of 
PCBN have been developed having 
material properties engineered more 
specifically to meet the deman 
plications. These grades hav. 
jh hardness (2400-2 
but increased tough 
PCBN grades due to hig! 
metali 


work has largely focused on free- 
grades having a met 
phase sintered 
temperature/high-pressure 
conditions Wh 
зве! had been 
impraetical with tool mat 
triad, new PGBN tool mat 
‘opened Up пе 
Vatied depending uponyalloys 
joined апа welding peremete 
А, ү, d 
fecordediin А-38 steel having negligible 
бе! wear with fool failure eecurring from. 
mechanical fratture. Chemical wear is 
Aypicelly the wear, mechanism in 
Auistenitiesstainless steel alloys. Too! ie is 
quit good iî hese alloys; however 
Surface festures on ihe fool such as 
ihreads or flat 
The grade develapment work for РСВМ 
SW tools fias also demonstrated that 
metetialipronerties of tHe PCBN сап be 
engineeted ta meet the specific 
дег af various welding application: 
Propedies that can 
hardness) wear mecha 
Toughness, thermal conductivity and 
"Specific heat ca properties 
by manipulating cBN pa 
IN concentration, binder 
composition, and sintering conditions. In 
idition to engineering the PCBN 
tes leo design and tp 
have been seen to be cri 
overall performance in 
applications 
A wide range of alloys has 
successfully fiction stir we 
tools fabricated from PCBN. Th 
elude eric steels, stainless 
ls, and nickel bas 
Ferrite 
strength low alloy st 
(HSLA) and petroleum 
pipeline grades ranging from 
X-65 through X-100 have 
fully joined with 
HSLA 65 has 


strength over that of 
base metal. Austenitic, 
duplex 

inl 


weld alloys using 


considered "difficult" to 


strengths re: 


ectively as compared to 
that of the b Gar МРа yield 
and 786 MPa ultimate tensile strenorh. 
Grain refinement was hibited while 
maintaining a wrought mierosi with 
equivalent austenite and ferritei(Figures: 
5,640) 
Nickel базе alloys Such as Ni201, Nf 
600, and NI 7 18 have.al&o bean 
ity friction stir welded using, 
N. Ni 718, whichis а precipitation 
nabé allayewwhen friction stip 
еей in the annealedicondition: 
id mechanical properties. of 668 
nd 986 MPa yield and ülimate 
strengths respectively: NI 718 in 
the annealed condition exhibits a yield 
rength of 462 MPa and an ultimate 
tensile strength of 896 MPa, as 
compared to the ful 
properties of 1172 MPa yield and 1392 
Ра їп strength. The weld 
surface of the FSW joint was smooth, and 
the microstructure of the weld exhibited а 


variety of all 
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in joining 
alloys. Benefits of FSW are also ext 
on typical weldable alloys in the a 
reduced distortion and improved 
engineering perf 


FRICTION STIR WELDING VIABLE 
PRODUCTION METHOD WITH 
EXCELLENT MECHANICAL 
PROPERTIES 


m. 


Figure 7 — DIM"* output ol SAF 2205 showing 
grain size charts of the austenite found In 
а) base metal and b) SZ 


Friction Stir Welding has emerged as a 
viable production method for welding low 
melt point metals such as aluminum. 

ions in tool material propertie 


have restricted the application of FSV 
into areas of interest such as certain 
diê to weld steels and abrasive 


ММ, FSW tools incorporating ultrahard 
materials such as PCBN and PCD have 
good performance in 


jelds produced us 
have exhibited exce 
Properties along with a wrou 


era о а са Шеина ре 
fricrosructire T 718, 1) тга! of 718 ase meta 


(500), and c) micrograph of stir zone of 
Ni 718 friction stir weld (500X) 
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Welcome to 


APOGEE EY 


APOGEE is one of the fastest growing companies in the industry today with a team 
of dedicated professionals who possess decades of experience in drawing Tantalum, Titanium and 
Niobium cans and cups. 


We have created a process that insures the highest quality product at a competitive price 
with excellent service. Every step is monitored from the purchase of raw materials to precision 
tooling in our own in house facility. Our unique manufacturing process insures a level of quality 
that has been unmatched in the industry today. 


We invite you to compare our pricing, quality and customer satisfaction to see for yourself 
why APOGEE has become the fastest growing leader in the precision parts industry. 


Please call us to discuss your individual 
requirements and allow us to provide you with 
à custom competitive quote. 


APOGEE FH 


55 Access Road, Suite #600 « Warwick, Rhode Island 02886 
(401) 732-3634 ~ Fax (401) 732-5237 
Web Site www.apogeeprecisionparts.com 
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Truing & Dressing Machine 


Boost grinding production 
by efficiently profiling 
and dressing 
diamond and CBN 
wheels and 

wheel packs 
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ExVision video software - Select standard menu shapes 


or import CAD drawings and modify or true 
the wheel to the on-screen print. 
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cBN-TiN | 
Composite mo 
Coating on 
Carbide Inserts 2а 
for Turning 
Hardened Steel 


By: WENPING JIANG, Chiat Engineer and 
AJAY P. MALS iet Technology Officer 


WA 


A 
HARDER MATERIALS. 
DEMAND BETTER CUTTING TOOLS 


The use of ever-harder materials is an ongoing trend in new product 
development. For example; the use of ceramic materials in tools, machines and other wear 

resistant components is now a common practice and is increasing at a steady rate with the development of new 

ceramics with improved toughness. With the ever-increasing use of such hard materials in manufacturing, however, there is 
a consequent demand for high performance machining (at higher speeds and precision). This demand in turn drives a 
demand for better cutting tools. Historically, the development of tool materials proceeded from tool steels to cemented 


carbide and to special ceramics and superhard materials. The cemented carbides, titanium carbide based cermets and. 


alumina based ceramics are adequate cutting tools for many engineering materials. However, in cutting high-alloy steels, 
hardened steels, chilled cast irons and superalloys, these tools have limited life, and in some cases they are unable to 
perform adequately. Grinding is often used for finish-machining such materials when high precision is of paramount 
importance. Nevertheless, grinding is relatively slower (about two times) than its complementary process, hard turning, in 
terms of productivity. In addition, the machinery and maintenance cost of a grinder is much higher than that of a lathe for 
hard turning. Hard turning, a process of single-point cutting of materials with hardness above 45 HRC, has experienced 
significant growth due to the continuous need for improving productivity and decreasing processing cost. Because of its. 
advantages of high geometric flexibility, reduced machining sequences, options for dry machining, improved surface 
integrity, and significantly enhanced fatigue life, hard turning is a potential alternative to mechanical grinding for small- 
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Figure 1: Photograph of cBW-Tin Coating on 


‘carbide insert with chip breakers. 


Figure 2: A 
‘schematic showing 
the mechanism of 
electrostatic spray 
coating. 


Figure 3: SEM 
images showing 
(A) surtace 
morphology 
ant 

В) cross section 
profil of a сви 
coating preform. 


Figure 4: SEM image. 
showing a cross section 
of the composite coating. 
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Figure 5: Properties of cutting tool materias [12] 


and medium-lot size workpieces of hardened steel, Unlike 
conventional turning processes, hard turning has very 
stringent requirements for tool rigidity and wear resistance 
due to the significantly higher hardness (>45 HRC) of the 
workpieces. 


NEW GENERATION OF SUPERHARD CUTTING 


MATERIALS DEVELOPED 
Advances in technology have made it possible to develop a 
new generation of superhard materials based on diamond 


and cubic boron nitride (СВА). These materials have very 
high hardness and wear resistance and are now regularly 
used for machining highly abrasive non-ferrous and 
composite materials, and for hardened ferrous (i.e. iron 
based) alloys, respectively. Diamond is the hardest material 
known and has been used in cutting tools for a long time, 
but because of its aggressive reaction with iron, it cannot be 
used for cutting ferrous alloys. A complementary material to 
diamond is cBN, which has excellent thermal stability and. 
chemical inertness against iron. Due to its outstanding 
physical properties and potential applications, cBN has. 
attracted a great deal'of attention in the cutting tool 
industry. Polycrystalline cubic boron nitride (PCBN) tools, 
synthesized using high-pressure, high-temperature (HT-HP) 
process from cBN crystals, have been proven to perform well 
in the machining of hardened steels and creep resistant 
alloys. PCBN tools are, however, for the moment both very 
expensive and brittle. Additionally, PCBN compacts cannot 
be fabricated in complex geometries such as chip-breaker 
cutting tools and rotary tools. CBN coated tools potentially 
offer a solution to both the cost and brittleness, and tool 
geometry problems which is why chN coatings have long 
been the subject of substantial research. However, СВМ hard 
coating have previously remained far from realization due to 
the poor success achieved in CBN thin film synthesis with 
the state-of-the-art vapor deposition techniques (which 
includes both physical and chemical vapor depositions and 
hybrid techniques involving a combination of these two 
techniques). Thus, the realization of cBN-coated tools 
represents a significant advance in the development of 
improved cutting tools 


CBN-BASED COMPOSITE COATING 
HAS BEEN DEVELOPED 


Based on initial feasibility studies on the synthesis of CBN 
TiN hard coatings for turning applications carried out at the 
Materials and Manufacturing Research Laboratories (MRL) 
at the University of Arkansas, Fayetteville, and NanoMech, a 
thick (5520 m) cBN-based composite coating, has been 
developed for cutting inserts including flat, chip-breaker, 
and rotary tools specifically for turning hardened steels 
Figure 1 shows a cBN-TiN coating on a carbide insert with 
chip breakers. 


The cBN-TiN composite coating is synthesized in sequential 
steps starting with the deposition of a porous cBN particle 
coating preform (with particle size less than 2 pm) using, 
electrostatic spray coating (ESC), and followed by chemical 
vapor infiltration (CVI) of titanium nitride (TiN) as a 
binder. ESC deposition involves in the physical spray of 
micro- and nano-size particles. The particles are charged at 
the exit of the spray gun and exposed to an electric field 
generated by a pointed electrode, as shown schematically in 
Figure 2. Since powder particles are generally electrically 
insulating in nature and can carry their static charge over а 
certain distance, the charged particles follow the electrostatic 
field lines toward the grounded substrate and form а 
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HOS-Technik GmbH 
9431 St. Stefan 
AUSTHIA 
hos@hos-technik.at 
www.hos-tec.com 


uniform coating, The typical surface morphology and cross 
section profile of a cBN coating preform are illustrated in. 
Figure 3. In the ESC process, important process parameters 
that affect the coating formation include the physical 
properties of the powder (particle density, particle shape, 
average particle size, particle size distribution, and electrical 
resistivity), electrode to substrate distance, electrical voltage 
applied at the electrode, and main air pressure. ESG is a 
widely used process in the painting industry and can be 
easily scaled up for batch production, For the deposition on 
gutting inserts, graphite trays that are typically used inî 
chemical vapor deposition can be readily integrated to. 
facilitate the insert transfer from deposition unit to the 
subsequent chemical vapor infiltration (GVI) reactor. The 
CVI process is essentially used for consolidating and binding 
the porous coating ipm tothe f) 

insert substrate, and operates using the 
same facility and principles as the 
chemical vapor deposition. $98 
proces whi hae Qi ed QEON 
mass transport kinetics in the gas phase. 
or surface reaction kinetic at the 
substrate. In the case of TiN, the overall 
reaction can be written as 
ZTiCl-AH-«N —2TiNo8HCI 


CHEMICAL VAPOR DEPOSITION 
CBN-TIN PROCESS 


For CVD on a regular tool substrate, it 
is desirable to achieve a rapid 
deposition rate for productivity 
However, fora substrate containing a 
porous surface coating such as cBN 
particles deposited using ESC, it is 
critical to ensure complete infiltration 
of the porous bed by the precursor 
gases by slowing down the conversion 
rate of TiCH to TIN. The control of this 
conversion rate is typically achieved by 
adjusting the partial pressure of the 
product gas, HCl. Figure 4 shows a 
cross section of the composite coating 
after the infiltration of TIN, which has 
uniform coating thickness with СВМ 
particles uniformly distributed in the 
coating, The cBN-TiN composite 
coating offers a unique combination of 
hardness and toughness at a cost. 
comparable to conventional tool 
coatings, as shown in Figure 5. The 
coating process has essentially evolved 
from painting and chemical vapor 
deposition processes, and can be scaled 
up for full production with minimum 
modification of the facility and process. 
The coating can be applied to cutting 
seris with various geometries 
including chip breakers and rotary 
tools, and provides significant 
improvement in cutting tool selection, 
productivity, and application range 
Where PBN tools simply do not exist. 
Additionally, cBN-TiN coated inserts are 
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tools can be used for machining ferrous materials, for which 
polycrystalline diamond (PCD) tools are typically not 
suitable due to diffusion problems experienced with PCD. 


NEW COATING EXCELLENT FOR MACHINING 


Machining test has shown excellent performance of the new 
coating in hard turning applications. For example, cBN-TIN 
coated inserts (CNMA 432) were tested in finish turning of 
AISI 4340 hardened steel bars (hardness: 5052 HRC, 
diameter=63.5mm, length-381mm) on a CNC lathe 
(Leblond Makino Baron 60) at a series of machining 
conditions with surface speed (V) of 100~150m/min 
(328-4925ЕМ), feed rate (F) of 0.1~0.2mm/rev 
(0.0047.0.008 in/rev), and depth of cut (DoC) of 025mm 
(0.017). The coated inserts provided smooth cutting with. 
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much cheaper than PCBN compact or 
tipped inserts. The cBN-TiN coated 
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consistent tool performance and very good workpiece surface finish (less 
than 1.6 pm). The cBN-TiN coated inserts (ОММА 432) were tested and 
compared to commonly used PCBN inserts (GNMA 432) and TiAIN coated 
inserts (CNMA 432) at machining conditions within this range. The 
comparison of their machining performance is shown in Figure 6. For the 
case of comparing cBN-TiN coated inserts to PCBN inserts, €BN-TiN coated 
inserts produced 18 minutes per edge, and PCBN tools produced 32 
minutes per edge at which the flank wear is still lower than (0.2 mm and. 
the surface finish started to deteriorate [Figure 6(A)]: For the comparison 
between cBN-TiN and TiAIN coated inserts, cBN-TIN coated inserts 
produced significan longer tool life than that of TIAIN coated inserts 
[Figure 6(B)], and demonstrated superb tool performance in turning 
hardened steel, Characterization of the tool wear indicated that abrasive. 
wear dominates the tool failure process. A typical picture of the worn 
surface of a CBN-TiN coated insert is illustrated in Figure 7. 


HIGHER PRODUCTIVITY IN A VARIETY OF TOOL GEOMETRIES 


NanoMech's new coating process allows dévelopment of high-performance 
coatings for cutting tools with a variety of geometries. The coated inserts 
have demonstrated superb performance in comparison to a conventional 
TAIN coating. The cost of the coating is close to that of conventional 
cutting tool coatings, yet it can achieve much higher productivity in terms 
of parts produced per unit time. The coating and the coating process can be 
used in many different applications areas beyond hard turning, including, 
high-speed mold and die milling, cast iron milling and turning, sintered 
metal machining, and biometals, MI 


Figure 6: Plot showing 
performance comparison 

(A) cBI-TIN coated and PCBN 
Inserts (САМА 432, 
Vet25minin, F-0.15mmias, 


н а DoC-0.25mn), 


Cuting ime min 
and 
(B) cBN-TIN and TIAM coated 
inserts (CUMA 432, 
V=150m/min, F-0. 15mmhes, 


Figure 7: SEM image showing a typical wear pattern 
on CBN-TIN coated insert. 


CHECKLIST 
— of things to do... 


Mark my calendar to attend the 
2007 IDA Annual Meeting, May 
14-16, 2007 at the Aladdin’ 
Planet Hollywood Resort & 
Casino, Las Vegas, Nevada. 


Renew my subscription to Finer 
Points magazine, 


Reserve my ad space in the next 
Finer Points issue. 


Submit article for consideration 
in future issue of Finer Points. 


Send Finer Points my business 
news, new products, new hires, 
promotions, industry news and 
other press release items. 


Send in my 
membership 
application to 
the IDA. 


Refer a 
company to 
IDA for 
consideration 
as a member. 


[ÛJ Visit the IDA Website at: 
www.superabrasives.org 
and submit a question or 
comment 


Mark my calendar to attend 
Intertech 2008, May 19-21, 2008 
in Orlando, Florida. 


With Diamond Po 
ч 
Runs Deep. 


To create the most consistent, reliable diamond powder 
on the market, Engis’ experience goes deeper, utilizing an 
unsurpassed understanding of diamond properties that 
extends far beyond particle size characterization. 


At Engis, we know'that.at.the heart of the most complex 


Each micron diamond powder is 


qualified to possess the specific set of size, shape, 

and physical properties that are responsible for its elevated — 
performance in specific applications, including PCD 
manufacturing. hard disk drive manufacturing, and the 
manufacturing of compounds, slurries and tools for general 
abrasive applications. 


That's why our customers trust Engis diamond powders to 
accelerate throughput, increase yields and attain higher 
levels of precision. 


Consistently, Repeatedly. Confidently. 


For the finest specialized diamond powder, bar none, 
contact Engis today. 


J 
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www.engis.com/powder 
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of Wear and chip resistance 
with the ability to generate 
high quality surface finishes. 


INTRODUCING A NEW GRADE OF PCD 


Syndite CTM 302 has been developed for the metalworking ABRASION RESISTANCE vs CHIP RESISTANCE 
industry with the specific purpose of having a grade with 
improved abrasion resistance, chip resistance and workpiece A in зо 
surface finish. The unique structure and properties of this | dant 
material allows it to outperform all other competitive coarse cmos 
Proc 
grain materials. It also allows it to compete with medium Pron 
grain competitor materials in terms of chip resistance and o ¢ 
Pone 
workpiece surface finish. " 
Prost 2a 

The graph opposite indicates the superior abrasion and 
chip resistance of CTM 302 compared to other coarse addons = aan 
grain materials ct 

+ тоша 
СТМ 302 is ideal for the machining of non ferrous metals, 

© Pn 
ike silicon-aluminum alloys and metal matrix composites 
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